Achieving Millennium Development Goal 5 in Bangladesh calls for an appreciation of the evolution of maternal healthcare within the national health system to date plus a projection of future needs. This paper assesses the development of maternal health services and policies by reviewing policy and strategy documents since the independence in 1971, with primary focus on rural areas where three-fourths of the total population of Bangladesh reside. Projections of need for facilities and human resources are based on the recommended standards of the World Health Organization (WHO) in 1996 and 2005. Although maternal healthcare services are delivered from for-profit and not-for-profit (NGO) subsectors, this paper is focused on maternal healthcare delivery by public subsector. Maternal healthcare services in the public sector of Bangladesh have been guided by global policies (e.g. Health for All by the Year 2000), national policies (e.g. population and health policy), and plans (e.g. five-or three-yearly). The Ministry of Health and Family Welfare (MoHFW), through its two wings-Health Services and Family Planning-sets policies, develops implementation plans, and provides rural public-health services. Since 1971, the health infrastructure has developed though not in a uniform pattern and despite policy shifts over time. Under the Family Planning wing of the MoHFW, the number of Maternal and Child Welfare Centres has not increased but new services, such as caesarean-section surgery, have been integrated. The Health Services wing of the MoHFW has ensured that all district-level public-health facilities, e.g. district hospitals and medical colleges, can provide comprehensive essential obstetric care (EOC) and have targeted to upgrade 132 of 407 rural Upazila Health Complexes to also provide such services. In 2001, they initiated a programme to train the Government's community workers (Family Welfare Assistants and Female Health Assistants) to provide skilled birthing care in the home. However, these plans have been too meagre, and their implementation is too weak to fulfill expectations in terms of the MDG 5 indicator-increased use of skilled birth attendants, especially for poor rural women. The use of skilled birth attendants, institutional deliveries, and use of caesarean section remain low and are increasing only slowly. All these indicators are substantially lower for those in the lower three socioeconomic quintiles. A wide variation exists in the availability of comprehensive EOC facilities in the public sector among the six divisions of the country. Rajshahi division has more facilities than the WHO 1996 standard (1 comprehensive EOC for 500,000 people) whereas Chittagong and Sylhet divisions have only 64% of their need for comprehensive EOC facilities. The WHO 2005 recommendation (1 comprehensive EOC for 3,500 births) suggests that there is a need for nearly five times the existing national number of comprehensive EOC facilities. Based on the WHO standard 2005, it is estimated that 9% of existing doctors and 40% of nurses/midwives were needed just for maternal healthcare in both comprehensive EOC and basic EOC facilities in 2007. While the inability to train and retain skilled professionals in rural areas is the major problem in implementation, the bifurcation of the MoHFW (Health Services and Family Planning wings) has led to duplication in management and staff for service-delivery, inefficiencies as a result of these duplications, and difficulties of coordination at all levels. The Government of Bangladesh needs to functionally integrate the Health Services and Family Planning wings, move towards a facility-based approach to delivery, ensure access to key maternal health services for women in the lower socioeconomic quintiles, consider infrastructure
INTRODUCTION
Bangladesh has made significant progress towards achieving the Millennium Development Goal (MDG) 5 target of 75% reduction in the maternal mortality ratio (MMR) between 1990 and 2015. Starting at 570/100,000 livebirths in 1990, there has been a 44% decline by 2001 to an MMR of 322 maternal deaths per 100,000 livebirths (1) . Yet, this decline in the MMR does not correspond to improvements in the widely-used United Nations (UN) process indicators, e.g. skilled attendance at birth and population-based caesarean-section rate. According to the Bangladesh Demographic and Health Survey (BDHS) 2007, a medically-trained provider attended only 18% of births, 15% of deliveries took place in health facilities (2) , and 6.9% had a caesarean section (Afsana K. Personal communication, 2008). Progress on the other process indicators, e.g. use of antenatal care and postnatal care, has been remarkable. The BDHS 2007 reported that 52% of mothers received at least one antenatal check-up, and 21% of mothers received at least one postnatal check-up from a trained care provider (Fig. 1 ). Despite this, inequities in the use of maternal health services are striking. The use of antenatal care, skilled birth attendants, institutional delivery, and caesarean section is substantially lower in the lower three socioeconomic quintiles (Fig. 2) .
If the current trend in the MMR decline continues, the MMR in Bangladesh will reach 191/100,000 livebirths in 2015, although the target is 143/100,000 livebirths. To achieve this target, the rate of MMR decline per year must increase three-fold over the remaining seven years (3) . To do so, ensuring adequacy and improving the use of maternal health services are key elements, along with other services that have already contributed to the reduced MMR, e.g. family planning and safe menstrual regulation. Improving the functionality of the health system is, thus, warranted, along with a projection of future needs.
In Bangladesh, both formal and informal sectors provide maternal health services. Non-public services are well-used and must be widely available, including private care providers (for-profit and notfor-profit) in the formal sector and in the non-formal sector, e.g. traditional birth attendants (TBAs) (52% of all institutional deliveries took place in non-governmental organization [NGO] and private health facilities in 2007 while 82% of all deliveries were with a TBA or other untrained care providers) (2) . Despite their obvious importance, information on non-public-health facilities, manpower, and services is largely unavailable. Therefore, the focus of this paper is the evolution of the public-sector programme and its facilities, services, and manpower for improving maternal health. To judge the adequacy of the public-health system to provide maternal health services, we reviewed policy documents and available primary and secondary information. Facility and manpower needs to provide skilled care for all births are projected to 2015.
Bangladesh is a poor country in South Asia, with a projected population of 135.43 million in 2007, 74% of whom live in rural areas. The crude birth rate was 20.8 per 1,000 people, and the crude death rate was 5.8 per 1,000 people while the average literacy rate was only 46% (male 50%, female 42%). To serve this population, the country is divided into six divisions, such as Barishal, Khulna, Chittagong, Sylhet, Dhaka, and Rajshahi, and is further subdivided into 64 districts. At the district level, the population typically ranges from 1 to 2 million. Districts are divided into subdistricts (upazilas) in the rural areas or thanas in the metropolitan areas. The 508 upazilas/thanas are further divided into unions (4,484 in total). The population in the upazilas ranges from 0.2 to 0.45 million and in unions from 20,000 to 30,000.
This paper does not cover changes in the financing of the public-sector as it is extremely difficult to segregate resource allocations for maternal health from overall allocations.
MATERIALS AND METHODS
To review the evolution of maternal health services with the national public-health system, we reviewed the existing government policy and strategic documents, such as five-yearly development plans (1973- 
RESULTS

Policies and strategies
In 1943, the importance of development of a primary healthcare system in Bangladesh (then part of India) was spelled out in the Bhore Committee report: Sir Joseph Bhore recommended an integrated form of healthcare services (preventive and curative) to be made available at the doorstep through health centres, ensuring equity and community participation. Based on the recommendation of the report, the Government of Pakistan designed a 'rural health centre scheme' in 1961 to establish one rural health centre (RHC) in each thana (now upazila) to cover a population of 50,000 and one rural subcentre in each union to cover a population of 12,500. Establishment of RHCs and subcentres progressed slowly. Although the Government of Pakistan planned to establish 860 RHCs by 1970, only 230 RHCs were established by that time (6) . The purpose of establishing the RHCs was to provide maternal, child and adult care; care for all illnesses, emergencies, and disabilities; epidemiological investigations and collection of vital statistics; control of communicable diseases; maintenance of eradication programmes and environmental sanitation; and implementation of family-planning programme, health education, and nutrition.
The health programme during which Bangladesh was part of Pakistan was the base on which Bangladesh built following the independence in 1971 but it was not until 2000 that the first Bangladesh National Policy on Health was formulated. Before the endorsement of the policy, the health programmes of Bangladesh were guided by five-yearly plans described in Table 1 . Table 3 .
Development of infrastructure and service provisions
Health workforce for maternal healthcare
In the public sector, 63% of the total workforce is involved in providing health services (7) . Human resources for maternal healthcare include specialist doctors, general physicians, nurses, medical assistants, pharmacists, medical technologists, family welfare visitors, community-based skilled birth attendants, family welfare assistants, and health assistants. Apart from health assistants and family welfare assistants who provide care at the doorstep of homes, others are based at facilities (Table 3) . There is no estimate of the proportion of general physicians providing maternal healthcare. Table 4 provides numbers, education, and training of different types of health providers for maternal healthcare.
Organization of maternal health services
Maternal health services in Bangladesh are delivered through both community-based and facilitybased approaches. The emphasis on community- 
Community-based approach
Extension of the health services infrastructure to the community level became part of the population-control and primary healthcare policies and strategies of the 1970s and 1980s. A 1975 national policy for population control supported the employment of thousands of full-time female field workers (FWAs) in the Family Planning wing of the MoHFW. The number of FWAs increased to 23,500 in 1989 to allow household-visits of once every two months in a catchment area of 4,000 people. The FWAs implemented the community-based distribution of family-planning methods, such as oral pills and condoms, along with referral for other methods.
Integration of maternal and child healthcare with family planning was specified in the five-year plans since 1975. The FWAs were instructed to provide ANC and refer high-risk pregnancies, alongside their family-planning tasks. This integration was aimed at establishing a maternal health and familyplanning service-delivery system from household to the subdistrict level, although the two wings of the Ministry-Health Services and Family Planning-remained separate. However, targets for the performance of FWAs focused on family planning, and hence, the FWAs worked primarily as familyplanning agents.
Interventions for maternal health during 1980-1990 (second and third 5-year plan periods) again tried to piggyback on the existing personnel and systems. Tetanus toxoid (TT) vaccination was provided under the Expanded Programme on Immunization (EPI) of the Health Services wing and provided jointly by the FWAs (Family Planning wing staff) and HAs (Health Services wing staff). During the 1980s, the numbers of HAs increased to 21,000 to ensure one HA per 4,000-5,000 people. The HAs were also responsible for the delivery of primary healthcare, although their role primarily focused on immunization of mothers and children. Other maternal interventions were strongly guided by the WHO focus at that time: Screening of high-risk pregnancies was done through antenatal check-ups by the FWVs (Family Planning wing), and TBAs were trained in all districts. By 1994, there were 52,075 trained TBAs. The FWVs were providing facility- 
Facility-based approach
Since the beginning of the Safe Motherhood Initiative in 1987, reduction of maternal mortality has played a central role in health policies and opera- 
Governance of maternal health services
As mentioned earlier, the MoHFW has a bifurcated structure from the top down to the grassroots level, with one cadre of workers engaged in family-planning activities and the other in health activities. This bifurcated structure was created in 1974 when the Population Control and Family Planning Division was established within the then Ministry of Health and Population Control (10). The healthsector reform initiated in 1996 attempted to unite these two wings of the MoHFW but failed to sustain the unification after 2001.
The MoHFW is responsible for the overall coordination of the implementation of the current programme-HNPSP-with contributions of Development Partners to the Programme. The MoHFW is accountable for making programme implementation adhere to the procedures and guidelines of the Government of Bangladesh (GoB) and Development Partners, and for overall transparency and accountability in using HNPSP funds (11) .
With policy and administrative guidance from the MoHFW, the Line Directors in the Director Generals' offices implement the 38 programmes of the HNPSP through a centralized approach. The organogram of the Family Planning wing at district and below clearly depicts a dual chain of authority through the Upazila Family Planning Officer (UFPO) and Medical Officer-MCH. The Medical Officer-MCH has no supervisory responsibility for the community-level FWAs, and the UFPO has no supervisory authority over the activities of the union-level FWVs. As a result, coordination of activities between FWVs and FWAs in a given union becomes difficult. Moreover, all the FWAs are female and all family-planning inspectors are male, who never worked as FWAs (10) . As a consequence, they are not able to supervise the FWAs in their day-to-day home-visit activities.
On the other hand, the Health Services wing is free from the dual chain of supervision at the district level and below. The assistant health inspectors (AHIs) and the HAs supervise and, in contrast to the family-planning inspectors, the AHIs have worked in their positions for a number of years.
As mentioned earlier, staff of the Directorate General of Health Services (DGHS) and Directorate General of Family Planning (DGFP) work independently even when working in the same geographical area. The HAs have a little contact with the FWAs, and the AHIs have a little or no contact with the FPIs. The same is true for staff of both the wings at the upazila, district, division and national levels. There is no sharing of performance and management information at any level, except at the national level-MoHFW. Although this bifurcation was necessary during the 1980s and 1990s for rapid progress of the family-planning programme, it has also led to duplication in management, service-delivery of staff, inefficiencies as a result of these duplications, and difficulties of coordination at all levels.
Adequacy of basic EOC and comprehensive EOC facilities and human resources
Based on the WHO 1996 recommendation of 1 comprehensive EOC facility for 500,000 people and 1 basic EOC facilities for 125,000 people, Table  5 
DISCUSSION
Maternal health services in Bangladesh evolved over time, guided by global and national policies and plans and internal politics. During 1973 During -1978 and onwards, the national population policy guided the direction and changes in family-planning The problem of availability of skilled manpower, especially obstetricians and anaesthetists, has prevailed since 1971. In 2006, there were 873 specialists in gynaecology and obstetrics in the country. If 15% of women need treatment for complications during childbirth, one specialist in gynaecology and obstetrics would need to treat about 514 cases of childbirth-related complications per year. Considering the multiple involvements of these specialists in other work, their numbers are obviously very low. Moreover, there are no data on how many of them are active in providing services. To address this issue, the Government initiated a one-year training for medical graduates (MBBS) in each of these specialties. The roles of medical assistants and FWVs at the union-level clinics, and FWAs at the community level, are also vital in providing maternal healthcare. However, most medical assistants being male, they seldom receive further training on maternal health services. Recruitment and training of FWVs and FWAs were stopped in 1994. Due to attrition of FWVs and FWAs, the existing workforce is failing to reach all those who need their services. The recent reduction in the contraceptive prevalence rate for modern methods and household-visits by FWVs or FWAs as reported by the BDHS 2007 substantiates this statement. The community skilled birth attendant programme, initiated in 2001, whereby the FWAs receive training to become CSBAs, has not been able to fill the gap nor will it be able to by 2015 given the slow production of CSBAs and relatively-low usage by women for delivery. In 2006, it was calculated that, if Bangladesh continues to develop CSBAs at the current rate and deploy them in the community, the CSBAs will be able to cover only 5% of all births in 2015 (12) .
Although Bangladesh has undertaken a twopronged approach (community-and facility-based) to ensure maternal health services and has an extensive rural healthcare and family-planning service-delivery infrastructure, services have not reached most people who need them. Only 18% of women accessed skilled care at delivery in 2007 (2) . Five years after the initiation of the CSBA programme, the CSBAs conducted only 0.1% of deliveries (2) . The use of ANC, SBAs, institutional delivery, and caesarean section is substantially lower in the three lower socioeconomic quintiles (13) . To address the equity issue, the Government piloted a demand-side financing scheme (popularly known as the maternal health voucher programme) in two upazilas in 2007 and has scaled up to 33 upazilas (6% of upazilas/thanas) in 2008. The scheme provides financial incentives to health service providers and mothers for providing and using selected maternal health services.
The paper has obvious limitations as it is based on information from the public sector only. A comprehensive programme to improve the maternal health status in Bangladesh cannot ignore the contributions of NGOs, for-profit-private sector, and informal service providers, yet the lack of available data on facilities and manpower in these sectors precludes their present inclusion.
Conclusion
Due to the poor coverage of skilled care at delivery and inequity in the use of maternal health services, Bangladesh needs to revisit her maternal health strategy, especially for rural areas. One option is to recruit more FWAs, train, and deploy them as CSBAs along with FWVs in the upgraded union-level HFWCs to provide facility-based delivery care close to women. Facility-based delivery care is more efficient than home-care and can substantially increase the coverage of skilled care at delivery. Referral mechanisms, now non-existent, need to be put in place. The programme to train MBBS doctors to perform caesarean sections and provide anaesthesia needs to be strengthened to increase the numbers of functional upazila-level comprehensive EOC facilities. As retention of these skilled providers in rural areas is a major issue, strategies to address the retention problem need to be formulated, perhaps adapted from those used in Gujarat or Tamil Nadu (14) (15) (16) (17) .
At the same time, strategies to ensure access of the lower socioeconomic quintiles to key maternal health services, including caesarean delivery, need to be in place throughout the country. The maternal voucher scheme recently initiated should be followed closely. At antenatal care visits, increased demand for services, especially for those with complicated deliveries, needs to be stimulated through communications aimed at recognition of danger signs and where to go for appropriate care.
Further improvement of the governance of Health Services and Family Planning wings is necessary to make progress towards achieving the targets of health-related MDGs. The Health Services and Family Planning wings have similarities in maternal health-service provisions. Functional coordination between these wings to organize the delivery of services in the same geographic locations and to share information on the key maternal health indicators to review progress is required to improve efficiency of both the wings. At the same time, the NGOs and for-profit-private clinics delivering maternal health services should be involved in the overall planning and implementation of the maternal health programmes. It is expected that coordination will also help effectively allocate and use resources, and identify and reach underserved areas.
The varying recommendations of WHO have raised further difficulties in planning for the development of human resources and infrastructure. Given that Bangladesh is very densely populated and distances are not far from communities to upazila centres, the Government may consider the development of the infrastructure based on the estimation of facilities using the WHO 1996 recommendation. The human resource-development plan should, however, be based on the WHO 2005 recommendation so that there are adequate numbers of healthcare providers for maternal health.
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